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Introduction
Differential educational outcomes are an important aspect of gender inequalities in Pakistan. Arguably, large and significant observed gaps in male-female schooling outcomes could be caused by potentially lower inputs into girls' education i.e. differential treatment in the allocation of household educational resources. Typically, the detection of gender biases in intra-household allocation of consumption has relied on two approaches: 1) the direct comparison of expenditure by gender, contingent on availability of individual level data and 2) the indirect Engel curve approach which utilises household level data to infer differential treatment by analysing how changes in gender composition engender changes in household expepditure. Much of the 'extant literature has, due to data .limitations, relied on the latter approach rather than the former. This large literature investigating gender biases in household consumption . patterns has raised more questions than it has answered,. Particularly puzzling has been the failure of the conventional Engel curve approach to detect differential treatment in household allocations even where male-female outcomes bespeak glaring pro-male biases.
In this paper we examine gender biases in the allocation of educational expenditure within Pakistan. The analysis encompasses two main objectives. On the one hand, we test the hypothesis that, in Pakistan, the allocation of household educational resources favours males over females. On the other hap..d, we investigate one possible reason for the failure of extant studies to' detect gender biases, even where discrimination is known to exist. Data from the Pakistan Integrated Household Survey [PJHS (20012002) ] is utilised to address both questions.
The reliability of the Engel curve approach as a method of detecting gender biases has been questioned in recent years due to its failure to detect discrimination even where it is known to exist. Deaton (1997, pp. 239-241) remarks 'It isa puzzle that expenditure patterns so consistently fail to show strong gender effects even when measures of outcomes show difference,; between boys and girls.' One possible explanation for this 'puzzle' could be the nature of the data. Previous studies have, perforce, had to use highly aggregated data to infer discrimination. Typically, expenditure data an food and medical expenses, and largely also on education, in household surveys, is available for the entire household rather than separately for each individual member. The Engel curve technique -attempts to deduce differential treatment from household-level aggregated data. However, it is possible that using household level data results in loss of information and makes it more difficult to detect gender biases in intra-household allocations.
The estimation approach adopted in this paper focuses on the issues suggested above. A standard Engel curve analysis is conducted to address the first hypothesis: that educational expenditure allocation in Pakistan favours males over females. Moreover, we propose estimating simple OLS models using data on educational expenditure of each individual child in a given household. This allows a test of the second hypothesis: that data aggregation is a possible reason for the failure of previous studies in detecting gender biases. This paper proceeds as follows. Section 2 provides a background of Pakistan. Our discussion in this second section unravels the theoretical framework within which differential schooling outcomes are observed. Section 3 summarises the international and national literature on intra-household allocation of consumption expenditures, including educational expenditure. Section 4 proposes the model and empirical strategy adopted while section 5 discusses the data. Section 6 analyses the descriptive statistics. The empirical results are discussed in section 7 and ,section 8 concludes.
Gender Bias in Pakistan: Is it Advantageous to be a Boy?
Females are markedly disadvantaged as compared to males in many regions around the world. Nowhere is this disadvantage more apparent than in South Asia and 'especially in Pakistan where women lag behind men in several indicators of human development. In particular, a large literature documents differential schooling outcomes among males and females in Pakistan. A natural question follows: what factors explain higher mortality and poorer schooling outcomes for females in Pakistan? In particular why are female educational outcomes in Pakistan so different from those of their male counterparts? Broadly speaking, economic theory proposes three reasons why this may be the case: because the returns to educating boys are greater, the costs of educating boys are lower or because parents prefer educating sons rather than daughters [Glick and Sahn (2000) pp. 67]. , Why might the returns' to educating females be lower? If females face job or wage discrimination in the labour market, the economic benefits of educating daughters will be lower. Although there are substantial non-market benefits to educating girls (cited ~Ibovc), parents may not take these into consideration while making investment decisions. Even if girls were to earn equivalently to,males once in the labour market, typically in developing countries, females are not expected to remit money to their parents while males are expected to look after their parents in old age -what is called the patrilocal family structure. It makes 'economic sense' for parents to invest less i,n daughters. Returns to girls' schooling maij also be lower if the school quality accessed by girls is inferior, for example due to inferior teacher qualifications and adverse teacher attitudes to girls schooling. Studies in India suggest that not only are females discriminated against in the labour market, they also face substantially low returns to education as compared to boys [Kingdon (1998) ]. Kingdon (1996) for urban India also finds that girls have a lower probability of being sent to fee-charging private schools which are costlier and of better quality. Rosenzweig and Schultz (1982) using rural household level data and district level data in India also find that children who . are expected to earn more in future are allocated a larger share of household resources and have a greater propensity to survive as children. In particular, the authors note that female children receive a proportionately larger share of household allocations as compared to males when women's expected employment in the labour market is high (pp. 804).
The direct and indirect costs of educating girls in developing countries may also be higher. The opportunity cost of a girl's time may be substantial' if social norms attribute housework and care of younger siblings her responsibility. Even arguably exogenous sources may increase or decrease these costs. An increase in the number of younger siblings in the household may affect girls' time allocation more than it affects boys. Alternatively, the presence of eider siblings or elder women may provide substitutes for girls, increasing the time available for schooling. Cultural norms and' household constraints imply that marginal costs of girls schooling may be higher than those of boys, particularly where parents believe that participation in household work imparts skills to children (especially girls) which they cannot learn in school.
Finally, son-preference may mould parental educational decisions. Preferences, in tlirn, could be shaped by cultural and social norms regarding the sexual division of lab1~'OG wi~in \\ \:1ousehold rGlick and Sahn (2000),pp. 67 and AI-~amarrai and Ul Lfil (1 uuu:st:.uu 1'0 l'J 11~1',-4UV -~.UU.. ~\!~M-,Mlt'... MI T ~IM ~Mel ~i~ft Peas.good (1997) pp. 5]. There is evidence of son preference in India where fertility stu?les of wome~ reveal a desire for sons over daughters [Das Gupta (1987) ]. EVIdence from TaIwan also documents the finding that Chinese f~milies prefer sons to daughters [Parish and Willis (1993) ].
For allor-anyone of the above reasons, parents may invest less in girls'. Schooling than on boys'. Whether lower allocations of educational expenditure to girls constitute discrimination is arguable. If labour market discrimination generates lower returns to girls' education, smaller allocations to girls within the household reflect a purely economic investment motive and this prevents gender-differentiated treatment from being branded 'discrimination'. If 'tastes' for education or cultural and social norms influence allocations, there may arguably be some 'discrimination' story at least in the allocation of educational expenditures. It may be that girls 'tastes' for certain types of allocations dictate spending less on them. They may be compensated, however, with increased allocations of other types of expenditures. However, arguing that girls have lower tastes for education as compared to boys as an interpretation of differential treatment is not very plausible. Education is an investment which affects the life chances of an individual and in case of a human capital investment, it is not possible to compensate girls for increased expenditure in some other good by decreasing expenditure on education. Moreover, there is no theoretical or empirical evidence to suggest that girls have lower tastes for education as compared to boys.
Literature Review
An investigation into gender biases in resource allocation can be conducted in one of three main ways: 1) the 'indirect' inferential Engel curve approach and 2) adult-good approach or 3) the 'direct' analysis of individual level outcomes2. Traditionally, household level outcomes in intra-household resource allocation have been investigated using indirect methods as researchers are limited to data on consumption expenditures aggregated to the household level. The Engel curve method seeks to infer differential treatment within the household indirectly by examining how a change in household gender composition alters household expenditure on a given item. However, this method does not provide a convincing test for 'discrimination'; if two households have an equal total sum of money to spend, gender composition can only alter -the composition of demand. If households with women spend .less on some good, arguably they will spend more on another so that one cannot claim existence or absence of discrimination [Subramanian and Deaton (1990), pp. 2] . Alternatively, 'outlay-equivalent ratios' can be calculated to test for possible discrimination within the household, at least for children. This method, introduced by Deaton (1989) is based on Rothbarth's (1943) procedure for measuring the cost of a not consumed by children (for example, alcohol, gambling, cigarettes etc.). The addition of a child to a family is treated as a purely negative income effect on the demand for these 'adult goods' because a child normally does not contribute to family income and is assumed not to consume such goods either. If an additional boy in a family reduces the expenditure on adult goods by more than an additional girl,' evidence for gender discrimination is said to exist.
A number of studies in the household allocation literature have' used the 'indirect' approaches to infer differential treatments within the household. either by simple Engel curve estimation or by identifying suitable adult goods to analyse gender inequalities [Deaton (1989) , Subramanian and Deaton (1991) , Morduch (1993), Rudd (1993) , Haddad and Reardon (1993) , Subramanian (1995) , Deaton' (1997) , Bhalotra and Attfield (1998) , and Gibson and Rozelle (2000) among others]. The evidence from these studies on various country environments is mixed. Taken as a unified whole, empirical literature based on methods 1) and 2), has failed to find strong evidence of pro-male gender bias.
Although Pakistan provides an ideal setting for studying gender differences in consumption, surprisingly few studies have been conducted in this environment. In a recent study, Bhalotra and Attfield (1998) adopt a slightly different approach and estimate semi parametric Engel curves for food items using the Household Income and Expenditure Survey (I987-1988) in rural Pakistan. The authors allow allocations of individuals to depend on their earning status and work status in an attempt to control for different food needs arising due to various levels of activity. The main finding of the authors is that the demapd systems for food and milk products are quadratic in log expenditure, suggesting a non-linear relationship at least in rural Pakistan. While little evidence of gender biases is found amongst children, adult males do appear to get more as compared to adult females. Additionally, there is evidence of male workers getting more than dependents but there is no evidence of differential treatment of the elderly and higher birth order children in the sample.
A natural query ensues: why have so many studies failed to find evidence of differential treatments in budget shares where the systematic patterns in outcomes such as sex-ratios, mortality rates and enrolment rates etc. are expected to leave some trails in. consumption patterns within the household? This confusing state of affairs leads Deaton (1997) to note: 'It is a puzzle that expenditure patterns so consistently fail to show strong gender effects even when measures of outcomes show differences between boys and girls.' (pp. 239-241).
The puzzle in economic literature on intra-household allocations of expenditure has been attributed to a number of causes. One of the major problems with analysing household 'outcomes using the .'indirect methods' is that they are capable of doing only just that ~ analysing household outcomes. The aggregative nature of data on food shares and other heads may mask the underlying process by which resources are actually. allocated within a household. Arguably, the aggregated nature of data in conventional analyses of Engel curves may be a factor explaining the failure of the. approach to pick up gender bias [Kingdon (20Q3) ]. Moreover, in many countries girls could be differentially treated in ways other than food denial [Bhalotra and Attfield (1998), pp. 476] . Since most of the 'indirect' analysis has focussed on food shares and resulting biases in intra-household food . allocation, other forms. of biases against girls will be masked, for instance differential treatment in access to health facilities or time spent with children at home [Basu (1989) and Das Gupta (1987) ]. There is evidence of such neglect in both India and Pakistan. Empirical evidence suggests tpat rural Indian parents spend more time' at home when the child is male as compared to female [Rose (1996) ]. Hazarika (2000) also finds that although, in Pakistan, girls have less access to health care, they are not under-nourished as compared to boys (pp. 90). Furthermore, it has been argued that sample truncation may be so severe in the case where girls have been discriminated against that they have died [Udry (1997) ]. Moreover, girls could have greater needs than boys so that equal allocations stilJ have an adverse effect on them [Ahmad and Morduch (1993) ]. Alternatively, critical interventions may not be made for girls while they are made for boys [Gibson and Rozelle (2000) ]. It has also been suggested that in some instances studies have been conducted in regions where women and girls are economically productive and in such regions one does not expect biases fo emerge. For example, Deaton (1.997) notes that Maharashtra is not an ideal setting to explore gender bias as there is not much evidence of excess infant mortality among girls in this Indian state. However, none of these explanations can tonvincingly elucidate why gender-related differential treatments in education budget shares are not apparent where school outcomes and literacy rates bespeak a strong promale bias3. The analysis of individual-level outcomes, where data is available, is an attempt to overcome the problems associated with the 'ipdirect' approaches. The critical element in such an analysis is the existence of data which documents the expenditure on key items for each individual within a household. A number of studies in recent years have. utilised individual level data in an attempt to enrich the analysis [Hazarika. (2000) for Pakistan, Quisumbing and. Maluccio (2000) for Bangladesh, Indonesia, Ethiopia and South Africa, and Kingdon (2003) for India]. Kingdon's (2003) study is particularly stimulating in this respect as it utilises individuallevel data. from rural India on 16 'states to investigate gender bias in educational expenditures. To this end, the author argues "that there could be two possible explanations for the failure of extant studies in picking up gender bias where ________________________ 3 A more credible explanation rests on the methodology adopted to infer gender biases within the household. In mu.ch of the extant literature using the' indirect' approach, OLS regressions are fitted on expenditure share equations with a large number of budget share values equalling zero. Furthermore, the OLS technique assigns equal weights to the decision of whether to spend at all on a given good and how much to spend conditional on incurring positive expenditure. If interest lies in analysing educational expenditure and resulting differential treatments, in the case of girls, the decision to enrol (to incur any expenditure at all) may be more important than the decision of how much to spend, conditional on enrolment. Ifhousehalds that incur a positive expenditure;: on girls education are selected non-randomly from the population so that they spend more on daughters' education, the modelling of the zero-versus-positive expenditure decision to,'Sether with the decision of how mrch to spend given enrolment may lead to adding up of two diverging biases -one against girls and another against boys. This problem could be masking differential treatment through the adding up of the two opposing effects and could possibly explain the inability of detecting a bias where it is expected to exist (future work addresses this issue). This iS3ue is explored in another paper. it is expected. Firstly, a pro-male bias in expenditure may operate through two channels, one via the zero-versus-positive expenditure decision and second via lower expenditure on daughters than on sons conditional on positive expenditure. Using a, methodology which assigns equal weights to these two, often divergent, channels of bias may lead to toe adding up and hence dilution of the biases generating the conclusion of no significant gender bias. Secondly, the author suggests that aggregation of data across individuals in a given household may make it more difficult to pick up the effects of biases within households (pp.2-3). To address the first, methodological concern, the author estimates Hurdle Models by separating out the two mechanisms through which biases may operate.
The second potential explanation is tested by examining whether the effect of gender in an educational expenditure function at the household level is similar to the effects using individual level data. Using the 1994 NCAER rural household survey on 16 states in India, the author concludes that incorrect functional form of the Engel curve and assignation of equal weights to two often divergent mechanisms of bias in India (in the 5-9 and 1014 age groups), may be an important explanation for why the conventional household expenditure method fails to detect gender bias in intra-household resource allocation (pp. 23). Additionally, the analysis also provides support to the argument that aggregation of data at the household level makes it more difficult to pick up gender differences (pp. 23). Sathar and Lloyd (1994) is one of the only studies we are aware of which addresses allocation of educational expenditures by gender in Pakistan. Using the PIHS (1991), it investigates inequalities among and within families in the access to, completion of and resulting educational expenditure on primary schooling. Their findings suggest that the most important determinant of educational expenditure is parental education; children of mothers who have attended school receive between 60 and 75 per cent more in educational expenditure in urban areas as compared to children of mothers with no schooling (pp. 124). Household income and availability of school have statistically significant effects on both boys and girls. There seems to be some evidence of a trade-off in educational quality (educational expenditure) and quantity of children but the effect of sibling size is larger on girls
Model and Empirical Strategy
In this section we describe the -empirical methodologies adopted in this paper to investigate differential treatment against females in Pakistani households. Our modelling strategy utilises household survey data from Pakistan to test ",!hether the allocation of household educational expenditure favours males over females. In particular, we focus on two types of outcomes: household level outcomes and individual level outcomes. Both'outcomes are investigated using the model specified in below.
Engel Curve Analysis
The parametric analysis of household-level outcomes begins with the estimation of a standard Engel curve linking budget shares on educational/expenditure with total household expenditure and the demographic composition of the household. Although there are various functional forms for the Engel curve, the Working-Leser specification has the theoretical advantage of being consistent with the existence of a utility function and the postulation of a linear relationship between the budget share on each good and the log of total expenditure conforms well to dat~ in most instances. Additionally, transforming total expenditure into logarithms and expenditure on a given item into budget shares renders the function approximately linear by inducing an approJ:Cimate normality in the joint density of the transformed variables [Deaton (1997) 
To test gender patterns in household educational expenditure, we estimate the following expenditure function:
where Wi is the budget share of education of the ith household i.e. it is = (Exp_edu / Total exp); Xi is the total expenditure of the household; Ni is the household size; In (xJ nd is the natural log of total per capita expenditure; nki / ni is. the fraction of the household members in the kth age-gender class where k = 1... K refers to the Kth age-gender class within household zi is a vector of other household characteristics such as household head's education, gender and occupation and dummy variables to capture province and region etc; Ili is the error term.
Α, β, λ, θ κ and φ are the parameters to be estimated. We estimate the Working-Leser specification which has been relaxed to allow for non-linearity in log per capita expenditure (LNPCE) so that any observed differences in the independent variables are not simply picking up possible non-linearities in the Engel curve. This is particularly i,mportant within the Pakistani scenario because a study by Bhalotra and Attfield (1998) in rural Pakistan has found that Engel curves for food, adult goods and child goods are non-linear. So as not to pre-judge. the issue in case of educational expenditure, we allow for non-linearities in estimation. The term ni allows for an independent scale effect of household size. In Working's formulation of (1), the sign of the ~ coefficients determines whether the 'good' for which expenditure share is being calculated is a necessity (~< 0) or a luxury (~ > 0). T~e coefficients, ~, control for the expenditure elasticity which is denQted by €j which equals 1 + ~ / w. Since the nki / ni fractions add up to unity, one of them has to be omitted from the regressjon. In' this paper, we allow for 14 age-gender groups: males and females aged 0-4, 5-9, 10 14, 15~19, 20-24, 25-60 and 61 and above (omitting the fraction of women aged 61 and above in the regression analysis)4. The 8k coefficients capture the effect of household composition on household budgetary allocations. These coefficients tell us what the effect of changing household composition is while holding household size constant, for example by replacing a child aged 5-9 by a child aged 10-14 or by replacing a male with a female in a given age category. The difference across gender can be easily tested using an F-test under the following hypothesis:
__________________ 4 These age-gender categories are defined as MOT04, FOT04, M5T09, F5T09, 1\.1 1 OTOI4, r 1 OTO 14 etc.
and arc the proportion of males (M) and (F) aged 0-4, 5-19, 10-14 and so in a given household.
where m denotes males and f denotes females and k refers to a given age-category. Testing, for example, whether boys aged 10-14 are treated differently from girls aged 10-14, we simply seek whether the coefficient on MI0T014 (proportion of males aged 10 to 14 years in. the household) is significantly different from the coefficient on FI0T014 (proportion of females aged 10 to 14 years in the household).
The z variables capture the effect of any other relevant household characteristics. In this study, the z vector includes variables controlling for household head's education, marital status, occupation and gender, a regional dummy, and dummy variables for the 'provinces in Pakistan. Head's education is denoted in the form of five dummy variables: (i) a dummy variable capturing the missing values for head's education, (ii) with head's education less than or equal to Primary (Grade 'katchi,5 to 5) (iii) education at least equal to Middle (grades 6, 7 and 8) and (iii) education at least equal to Matric (grades 9 and 10). The base category is head's education more than Matric (including F.A., B.A., Masters etc.). Marital status of the household head is denoted -as a variable which takes on various possibilities (such as married, widowed, etc.) and gender of the household head is denoted in the form of a dummy variable taking the value of 1 if head is female and 0 otherwise. We define head's occupation using four occupational dummies: (i) those whose occupational status is reported as missing are grouped into one dummy variable, (ii) 'white collar workers' are grouped under a single dummy variable and include individuals reporting themselves to .be either managers, professionals, technicians. or clerks, (iii) those reporting themselves machine operators and assemblers or belonging to the services. or trades industry are grouped into a single dummy variable. Individuals in elementary occupations or skilled agricultural workers are the omitted category. The regional dummy takes the value' l' -if the region is urban and '0' otherwise. Finally, we include dummy variables to encapsulate any differences in tastes and agroclimatic conditions across provinces, which we cannot otherwise control for, with 'PUNJAB' -as the omitted provincial dummy. All right-hand side variables are assumed exogenous 6 .
5 The 'Katchi' class is the equivalent of a 'Nursery' class in the developed countries and is followed by gradc 1
There are a number of methodological constraints imposed by estimating the conventional Engel curve.
Firstly, estimating by OLS presumes that dependent variable -the budget share of education (EDU SHARE) is normally rather than log-normally distributed. Furthermore, in the extant studies using the Engel curve approach, the regressions tend to be run including all households regardless of whether they spend anything or not on the good in question (in this case, education). The reason for including all households in the estimatir>n of bl:dget share equations is straightforward. If differential treatment against girls in -educational spending were to occur only after the girls were enrolled in school, there would be a rationale for excluding those households which report no expenditure on education. There is a ~trong prior. however, which suggests that much of the biases against girls actually occur in the decision of whether to enrol the girl in school or not (i.e. in the zero-versuspositive spending decision, Wi = 0 vs. Wi >0) as compared to the decision of how much to spend conditional on enrolment (as apparent from Section 6). The fact that a household spends nothing on education could be reflecting that that household is selectively choosing not to enrol girls in school for any of the reasons mentioned in Section 2 above. There are, therefore, strong economic grounds for including zero as well as positive expenditure households. in the analysis. In much of the extant literature, equation (1) has been estimated using OLS with household outlay on education, food items or health regressed on the independent variables. Given the large proportion of households reporting zero expenditure and the resulting censoring of the dependent variable, OLS is not the appropriate
Data and Estimation
The data used in this study is from the fourth round of the Pakistan Integrated Household Survey (henceforth PIHS) [2001] [2002] . Previous rounds of the PIHS collected data in 1991, 1995-1996, 1996-1997 and 1997-1998 . This national sample survey was essentially designed to evaluate the Social Action Program (SAP) of the government of Pakistan to assess various socio-economic aspects and it has 'been designed and implemented by the Federal Bureau of Statistics (FBS). Community and household l~vel data was collected on a diverse set of issues including demographic characteristics of households, income, level of education and .health etc Data was collected using a two-stage sampling methodology. In the first stage, 1142 Primary Sampling Units (PSUs) were selected from all provinces and regions of Pakistan.
In the second stage, 12 households from urban and 16 from rural PSUs were selected randomly from a fixed see. A questionnaire was administered to each household. Community questionnaires were administered only in rural PSUs. This strategy yielded detailed information on 16,400 households from all regions of Pakistan8.
To analyse the issue at hand, we constructed four main sets of samples, one each for the household and individu.al level analysis. For tackling gender differentials in education shares using <;:onventional, household-level Engel curves, a sample of all households having at least one child aged 5-24 was created9. Focusing only on households with children of school-going age is consistent with both goals of this __________________ model to apply in the estimation procedure. A simple application of the OLS model to data that is censored yields parameter estimates which are biased downwards [Deaton (1997) ]. The Tobit model has been suggested as an alternative to OLS given the truncation of household education expenditure for a large proportion of the households. Employing the censored maximum likelihood function, the Tobit framework overcomes the inconsistency in parameters estimated using OLS in the presence of sample censoring. However, there has bee:1 reluctance in applied' econometric settings to apply the Tobit framework because of the crucial limitation that the Tobit modcl is complctcly idcnti ticd only if the assumptions of normality and homoskedasticity are completely fulfillcd [Dcaton (1997) ]. Additionally, another shortcoming of the Tobit model is that it assumes that a'singlc mechanism determines the choice between w =0 versus w> 0 and the amount ofw given w >0. In particular, oP (w '> 0 I x) / ax} and oE (w > 0 I x, w > 0) / ax} are constrained to have the same sign. Alternatives to Tobit models have been suggested to allow the initial decision of w = 0 to be separate from the decision. of how much w given positive w.
7 As in most house!1old surveys, this two-stage sampling strategy draws clusters (PSU's) followed by the selection of households within each PSU. Furthermore, the probability of selection of each household in such a complex survey design is not equal. These issues raise concerns for using sample 'weights' and correcting for sample 'clustering' effects. Regarding both descriptive analysis and multivariate regressions, weighting becomes an issue if one wants to make a statement regarding the population. For depicting the mean and variance of the sample, however, weighting is not an issue. Additionally, as Deaton (1997) paper: detennining whether gender bias exists in the allocation of educational expenditure and evaluating the reasons why previous studies have failed to pick up gender effects in intra-household allocations. All households reporting enrolled and non-enrolled children were included in this sample. This yielded a total of 14,680 households. For the individual-~evel analyses, the sample was created at the level of the individual -all children' aged 5-24 whether enrolled or not enrolled in school (57,604 children). The total educational expenditure (TOTAL_EDU) variable w'as truncated at Rs. 25,000 to exclude outliers
JO
The key variable in the conventional Engel curve analysis is the budget share of educational expenditure in total household expenditure. The PIHS reports individua'\level expenditure on each child currently enrolled in school as well as total household level expenditure on various items of consumption including food, leisure, health and education. The education share (EDU _SHARE) variable was created as-the fraction of total educational expenditure I I in total household expenditure.
In the first in~tance, we regress the budget share of educational expenditure on the log of per capita expenditure (LNPCE) and its square (LNPCE2), log of household size (LNHHSIZE), the age-gender composition variables, and the z-vector variables including the dummy variables for head's education, marital status and gender and . regional and provincial dummies. This is the pooled sample. To further disaggregate the analysis, we estimate separate regressions for the various provinces and further sub-divide the sample into urban and rural regions to analyse whether gender differential patterns differ across the regions and across provinces. A priori, we expect differential treatment against girls to be manifest more in certain provinces and in rural regions as compared to urban areas where media outreach and cosmopolitan -values are expected to reduce male-female differentials l2 .
Descriptive Statistics: PIHS 2001-2002
In, this section we examine individual level data on educational expenditure on children of school-going age in Pakistan. Thisoverview of the basic characteristics ofenrolment and expenditure levels by gender, age-groups, provinces and regions (urban/rural) provides a first look at the patterns of differential treatment in outcomes (school enrolment) and intra-household patterns of allocation.
6.1. Enrolment Rate Differentials by Gender, Age-group and Regions.
Tables 6.1 and 6.2 illustrate current enrolment rates by ag~-group, gender and region in each of the provinces and territories in P~kistan, computed using the PIHS 20012002 data set. Invariably, there are wide disparities in enrolment between males and females and across regions in Pakistan. The differentials are lowest in Punjab and the highest in FATA. For instance, in the 10-14 age group in FATA while male enrolment ____________________ 10 It was found that only 0,6 per ceni of the sample reported expenditures greater than Rs. 25,000. 11 Total educational expenditure was estimated from individual-level expenditures of currently enrolled children to achieve greater ?ccuracy. 12 The empirical specifications are likely to be fraught with cndogeneity, particularly of household size. In another paper we estimate household fixed effects to control for such pos~ibilities.
is 61 per cent, female enrolment is a mere 2 per centl3. The significant difference in current enrolment by gender reveals the fact that girls are substantially more likely to report zero educational expenditures simply because they have a significantly lower probability of being currently enrolled in school. Note 1: *** depicts significance at the 1 % level. ** significance at 5 % and * significance at 10%. Note 2: M denoted 'male' and F denotes 'female' respectively; t depicts the t-value.
Tables ,6.3 and 6.4 depict average annual educational expenditure of all children within the household (enrolled and non-~nrolled) by age-group, gend0r and region across the provinces in Pakistan., Interpreting Table 6 .3, it is apparent that there are very significant differences in average male and female educational expenditures across the provinces. FAT A, B~lochistan and NWFP emerge as the provinces with _________________ some of the largest differences by gender. In Table 6 .4, conspicuously, differences in average educational expenditure snow strong regional patterns as well, with average educational spending in rural areas very significantly less than that in urban regions. .98 Note 1: *** depicts significance at the 1 % level. ** significance at 5 % and * significance at 10%. Note 2: M denoted 'male' and F denotes 'female' respectively; t depicts the t-value. Table 6 .4: Annual ellucational expenditure on ALL children (enroIled + non-enrolled) by age and region respectively; t depicts th~ t-value.
Note 1: *.* depicts significance at the 1 % level, .. significance at 5 % and * significance at'JO%. Note 2: M denoted 'male' and F denotes 'female' Table 6 .5, tabulating .the average educational expenditure on currently enrolled children, however, delineates that once enrolled in school, parents do not allocate less educatio'nal expenditure on girls as compared to boys. For everall Pakistan, for, example, in the 10-14 age-group educational expenditure is significantly more on currently enrolled girls (Rs. 2063) than on boys (Rs. 1941). This indicates that conditional on school enrolment, there is not much bias against females. Much of the differential treatment occurs at entry-levels in terms of parent's decision whether or not to enrol their child in school, based on gender. ' Note. I: ... depicts si~nificance at the 1% level, .. significance at 5 % and' significance at 10%. Note 2: U denotes 'urban' and R denotes 'rural' areas respectively; t depicts the t-value. Note 2:
The sample for FAT A (Federally Admirlistcred Tribal Areas) contains only rural regions. Table 6 .6 illustrates that conditional on enrolment, regional differentials in annual educational expenditure persist. The widest regional disparities prevail in NWFP and Balochistan, the two provinces with some of the largest disparities in current enrolment.
From the raw data presented in this section, there is fairly strong evidence of differential schooling outcomes between males and females amongst all age groups. Much of the bias in educational expenditures manifests itself via significantly lower pro,bability of girls' enrolment rather than lower expenditures conditional on enrolment. The glaring differentials in schooling outcomes of males and females provoke the question: what causes these gaps? This is an empirical question and we turn to an empirical analysis in Section 7 to determine whether differential schooling outcomes leave trails in t~e conventional approach to determining gender biases (the Engel curve).
Empirical Results
The results of the empirical analysis are divided into two sub-sections. In the first, housebold level analysis is conducted to explore the following question: using the conventional Engel curve approach, is there any evidence that the allocation of household educational expenditure favours males over females? The second subsection explores whether aggregation of data to the household level can explain failure to detect gender bias where it is expected. To this end, we estimate unconditional OLS models using individual-level data, which are compared to the results from the household analysis.
Samples are split by province and region as there may be area-based differences in expenditure allocations within households. In particula:r, girls may be more constrained than boys in rural as compared to urban areas and more poorly placed in certain provinces as compared to others. Separate estimates are reported for Pakistan, Punjab, Sindh, NWFP, Balochistan, Aiad Jammu and Kashmir (AJK), Northern regions (North) and the Federally Administered Tribal Areas (FAT A). The sample is further disaggregated by region (urban and rural) for Pakistan' as a whole and for the four major provinces-Punjab, Sindh, NWFP and Balochistan. It was not possible to disaggregate by region in the remaining 3 territories due to limitations imposed by sample size. All estimates are robust and have been corrected for possible clustering effects. Findings specific to our analysIs are discussed below for all samples.
Household-level outcomes:
Are male children favoured in allocations of educational expenditure? Table 7 .1 reports the conventional Engel curve results (also called unconditional OLS in this paper), fitting expenditure share of education (EDU_SHARE) on all -zero and positive -expenditure households. Before discussing the main results, we briefly discuss some summary statistics of the budget share equations. CI~arly, the fit of the conventional Engel curve equation varies significantly, with values of R2 ranging froin 0.13 in Punjab to 0.37 in AJK. Overall, the R2 values indicate a reasonably good fit across the provinces in the data set. The budget share of education also varies substantially by province, which is not unexpected given that average incomes as well as attitudes and values attached to education vary across provinces. For example, households in Pakistan (full sample) devote 2.6 per cent of the total household budget to education with urban areas spending a larger share (4.2 per cent) as compared to the relatively backward rural regions (1.8 per cent). This national average masks large differences across province's and regions. Punjab, not surprisingly, has one of the highest budget shares devoted to education (3.0 per cent) while FAT A has the lowest (0.1 per cent). The Northern areas reveal a surprisingly high educational spending of . approximately 3.6 per cent of the total expenditure. This surprise is unravelled, however, when one considers the recent success of the Agha Khan Projects in the region which has resulted in a mass movement in terms of increased enrolment and educational spending particularly of girls [insert more details from studies here]. In all cases, educational spending in rural areas is significantly less than in urban areas, with the largest regional differences in Sindh (2.8 per cent) 15.
The regression results in Table 7 .1 indicate that per capita expenditure and its square are significant only in urban Sindh and AJK. In almost all instances LNPCE has a positive and LNPCE2 has a negative sign suggesting a cqncave relationship. The effect of household size is highly statistically significant and positive for Pakistan as a whole and across all provinces and regions. 'propose a reason for such a result. They argue that economies of scale accrue to households in such a way that at the same level of per capita resources, larger households share public goods such as housing etc. and are better off as compared to smaller households. Larger households should, therefore, be able to allocate larger shares to private goods such as education provided they do not substitute towards the 'cheaper' public goods. 111 Pakistani households, economies of scale could be especially important given the norm of a 'joint family' system. However, an alternative explanation for the positive household size effect could be that larger households are more likely to have children of school-going age which IS why they spend more on education.
The sign and significance of the HEAD _FEMALE variable is especially intriguing. Assuming that female headship is associated with women empowerment, we a priori expect female headed households to have a higher propensity to spend on education.
____________________
]5 Expenditure shares for AJK appear to be implausibly high.
A priori, we expected more educated household heads to have a higher propensity to spend on children's education. The negative signs on the dummy variables capturing the effects of head's education are in line with these expectations. As compared to more educated heads (in the base ca~egory HEAD_FAMORE), heads' with primary, middle, matric or less education have a significantly negative effect on household educational allocations. The signs on head's occupational dummies are also as per prior expectation. As compared to heads in elementary and agricultural occupations (in the base category), those with white collar, and service and trade related jobs are inclined to spend a greater proportion of total household expenditure on education in almost all provinces. The exception occurs in some regions (such as rural Balochistan and FAT A) which could be explained by the larger dependence on agriculture and relatively fertile land, which renders agriculture a more rewarding occupation.
As expected, households in urban regions allocate more resources towards educational investments. The provincial dummies also reveal that as compared to the most prosperous provincp., Punjab (the base dummy), the less developed and economically backward territories (Sindh, Balochistan and NWFP and FAT A) have a lower propensity to spend. on education. AJK and North emerge as territories spending larger proportion~ as compared to Punjab, which is not surprising given the' results from Section 6.
We now turn to the most pertinent question: what do the conventional Engel curve estimates tell us about gender biases in the allocation of educational expenditure in Pakistan? To address this question, p values of the F tests (for the null hypothesis that the coefficients of the age-gender dummies for males and females are equal), are presented in the last few rows of Table 7 .1. For example, the p value of the F test that the coefficients M5T09= F5T09, for the full sample (urban and rural) Pakistan, is 0.8055 which is not significant, suggesting no bias against females in this age range.
Noticeably, the Engel curve method does pick up some differential treatment in expenditure allocation in various age ranges in Pakistan. There appears to be significant pro-male bias in the 15-19 age group and some in the 10-14 age group as well. Much of this bias manifests itself in rural areas. There does not appear to be much differential treatment among the youngest age group (ages 5-9). It could be that the Engel curve method is failing to pick up differences in this age group because of incorrect functional form or aggregation issues and we turn to Hurdle Model estimates to investigate this concern. In this section we compare the household level Engel curve results with the estimates obtained using individual level data. However, the two sets of results are not directly comparable and a number of caveats must be borne in mind. Firstly, the dependent variable in the individual level analysis is the total educational expenditure on the individual child (TOTAL_EDU) rather than the budget share of education (EDU _SHARE), as in the household level analysis. Secondly, at the individual level, instead of using the demographic variables MOT04, F5T09 etc. we have to use the dummy MALE (equals 1 if child is male, 0 otherwise), to capture the gender of the child. All other independent variables are the ones u.sed in the household lev~l analysis. However, since we are interested in the marginal effects of the MALE variable, it is possible to compare somewhat across the two sets of results while recognising that we are not comparing like with like.
We estimate the conventional OLS of TOTAL_EDU. This equation is estimated for the four age-groups: 5-9, 10-14, 15-19 and 20-24 and disaggregated by region (full sample, urban and rural) and by province. A total of 72 equations were estimated using individual-level data. We do not report the results of all equations. Instead, we focus on the MALE gender coefficient and report the marginal effects of this variable in Table 7 .2.
The results based on individual level data confirm the findings from the household level analysis. There is a large .and significant pro-male bias in the allocation of educational expenditure in almost all regions in Pakistan. It is apparent that estimation at the individual-level yields a substantially larger number of significant values reflecting a pro-male bias in a majority of the provinces and regions as compared to the analysis. at the household level. This suggests that aggregation of data, an inherent feature of previous studies on intra-household resource allocation, could be masking the true extent of gender bias and that there is no real substitute for individual level data. Note: The figures in parentheses are p-values of the t-test of the DME of the MALE dummy computed using MALE = I and MALE =0 and the shaded cells represent significance at 5%. The dependent variable in is the absolute value of total educational expenditure.
Summary and Conclusions
In this paper we have examined two questions central to the intra-household resource allocations literature: does the allocation of household educational resources in Pakistan favours males over females? And, what explains the inability of the standard Engel curve approach to detect differential treatment even where discrimination is known to exist'? We exploit the latest national sample survey, the Pakistan Integrated Household Survey [PIHS (2001 [PIHS ( -2002 ], to address both concerns.
The conventional (Engel curve) approach to understanding differential treatment in intra-household allocations has been questioned in recent years for its inability to detect biases in allocations even when outcomes reveal differently. One possible explanation for this puzzle is tested: that data aggregation somehow diminishes ability to detect gender biases. To this end, we utilise unique, individual-level, data on educational expenditures on all children aged 5-24 in the sample.
The results 'reported in Section 7 yield several conclusions. Even using the conventional Engel curve approach, robust evidence of a pro-male bias in educational expenditure is found especially in the 10-14 and 15-19 age-groups. Much of this differential treatment manifests itself in rural areas. The lack of evidence in the 5-9 .age-group is puzzling given large differentials in enrolment reported in Section 6. These results hold when using household and individual level data.
Furthermore, a comparison of individual and household level results reveals that aggregating expenditure data across individuals results in some loss of information with individual level data yielding far superior results as compared to household level data. This implies that studies of intra-hQusehold resource allocation must be based on individual level data, whenever possible; for credible results to emerge.
Finally, although our data quite clearly reveal that in intra-household allocation of educational resources, mabs in Pakistan are favoured over females, whether this constitutes discrimjnation is arguable. As suggested in Section 2, differential treatment could be attributed to an investment motive on part of parents, higher costs of educating girls or a son preference. The investment motive, in turn, could be explained by various factors one of '.vhich is differential returns to males and females in the labour market. There is not much convincing evidence in Pakistan to suggest . whether the labour market returns to educating girls are more or less than those for boys. The first published study estimates the gender wage gap in only one city of Pakistan (Rawalpindi), uses relatively dated data but finds some evidence of discrimination against females in the labour market [Ashraf and Ashraf (1993) ]. The study by Siddiqui and Siddiqui (1998) concludes that: "55 per cent of the earning differential between males and females is a result of discrimination in the labour market." (pp 894). However, these studies by no means constitute robust evidence. They do not control for important family background variables and/or do not control for ,possible sample selectivity bias in female labour force partiCipation. Future work should focus on this aspect for credible results to emerge.
